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CHAIN DRIVE OF A RECIPROCATING-PISTON 
INTERNAL COMBUSTION ENGINE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to the chain drive be 

tween the crankshaft and the camshafts of a reciprocat 
ing-piston internal combustion engine, and more partic~ 
ularly to a system for tensioning the chain thereof. 

2. Description of the Prior Art 
In order to keep a chain deive of the type to which 

this invention relates under a de?ned tension, and to 
compensate for chain extension which typically occurs 
after prolonged use, it is known from the German Pat. 
No. 24 31 425 to tension the chain by an hydraulically 
powered tension bar. While the basic idea is known, the 
prior art has not solved the major problem with such 
systems, ie preventing the tensioning bar from being 
pressed too hard against the chain by the hydraulic 
chain tensioner. A solution to this problem, especially 
one which is accompanied by low manufacturing costs, 
would represent a signi?cant advance in the art. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

It is a primary object of the present invention to pro 
vide improved guiding of the chain of a chain drive, and 
at the same time, provide certain resilient yielding 
movement of its loose strand in the transverse direction 
by virtue of a special design and arrangement of chain 
guide bars. 
Another object of the present invention is to provide 

a chain drive system having low manufacturing costs. 
How these and other objects of the invention are 

accomplished will be described in the following speci? 
cation, taken in conjunction with the drawings. Gener 
ally, however, the objects are accomplished by provid 
ing a tensioning bar in the form of a double-armed lever. 
One of the lever arms is relatively long and is pressed 
against the chain by reason of a chain tensioner acting 
upon the other shorter lever arm. By such action, a 
power-path de?ection is achieved. Transverse move 
ments of the chain are converted into shorter paths of 
the hydraulic tensioning piston in accordance with the 
selected lever ratio. A desired resilience is achieved. 
The objects are further accomplished by providing a 
slight bend in the long tensioning arm. For compensa 
tion purposes, and as a supplement to the system just 
described, the load strand of the chain is guided by a 
sliding bar attached to the cylinder block. Such bar 
ensures a steady approach of the chain to the sprocket 
wheels on the camshaft. 
To reduce manufacturing costs of the chain bars, a 

portion of the tensioning bars are equal to the sliding 
bars and both include lugs. A tensioning bar is con 
structed from a sliding bar by attaching a bracket 
thereto, the bracket forming the shorter lever arm 
against which the chain tensioner is allowed to act. The 
bracket is positioned approximately at right angles to 
the longitudinal direction of the tensioning bar. In the 
preferred embodiment of the present invention, one bolt 
is disposed in the V-angle of the engine and acts at the 
same time as a bearing bolt for the tensioning bar of one 
chain and a fastening bolt for the sliding bar of the 
other. This allows one bolt and the associated bore of 
the crankcase to be dispensed with. If the bearing bolt is 
positioned vertically above the crankcase, there is an 
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additional advantage of a symmetrical bearing of the 
chain bars upon the two chains thus providing uniform 
tension. In order to manufacture and assemble the chain 
bars, no screw connections are used. In contrast with 
the prior art, a simple, plug-end connection with bolts 
and pins is employed in the present invention. This 
presents the additional advantage of allowing the manu 
facture of certain components from plastic materials. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-section of a reciprocating-piston 
internal combustion engine; and, 
FIG. 2 is a view taken along the line II—II of FIG. 1. 
Like reference numerals are used in the various ?g 

ures to designate like components. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 shows a housing 1 of a four-cylinder, recip 
rocating-piston internal combustion engine of the V 
type. Housing 1 consists of a crankcase 2, two cylinder 
heads 3 and two cylinder head covers 4. 
Two overhead camshafts 5 and 6 are provided for the 

exhaust and intake valves. The valves, as is known, are 
used in each case for controlling the gas supplied to and 
exhausted from the two pairs of cylinders arranged in a 
V-shape. 
The camshafts 5 and 6 of the right-hand pair of cylin 

ders are driven by the crankshaft 9 by way of a chain 7. 
The Camshafts 5 and 6 of the left-hand pair of cylinders 
are driven by the crankshaft 9 by way of a chain 8. 
According to the present invention, tensioning bars 

12 bear on the loose strands 10 and 11 of the two chains 
7 and 8, and sliding bars 15 bear on the driving strands 
13 and 14 of the chains 7 and 8. Fastening lugs 16 and 17 
are provided on the sides on each of the sliding bars 15 
and bolts 18 and 19 are used to secure the sliding bars. 
The bolts are held in receiving members (not shown) of 
the housing 1. 

In the illustrated embodiment, bolt 19 is positioned in 
the center of the V-angle vertically above the crank 
shaft 9 and serves two purposes. At the same time it acts 
as the bearing bolt for the bearing lug 20 of the left-hand 
tensioning bar, as well as to secure the right-hand slid 
ing bar as previously discussed. 
To reduce manufacturing and storage costs, the same 

basic element is used to prepare the sliding bars 15 and 
the tensioning bars 12. To produce a tensioning bar 12, 
the basic element is supplemented by a bracket 21, 
which is secured thereto by pins 22. The bracket 21 is 
positioned approximately at right angles to the longitu 
dinal extension of the tensioning bars 12 approximately 
at the level of the bearing lug 20. The bearing lug forms 
a lever having a ?rst longer arm and a second shorter 
arm (the bracket 21). The longer arm, as seen in the 
drawings, is a slightly curved bar 23 which is preferably 
provided with a damping coating 24 of rubber. The 
coating is also used on the sliding bars. A one piece 
component is formed by the fastening lug 16 and 17 
together with the curved bar 23 and coating 24. The 
brackets 21 bear on the hydraulic chain tensioners 25 
which, as seen in FIG. 1, are secured to the cylinder 
heads 3. 
FIG. 2 illustrates the fact that the sliding bars 15 are 

held in recesses 26 formed on the outside of the cylinder 
heads 3. Rubber knobs 27, which are supported on the 
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walls of the recesses 26, are provided on the longitudi 
nal sides of the sliding bars 15. 
The chain tensioners 25 cooperate with the sliding 

bars and the tensioning bars to improve the overall 
camshaft drive system. The sliding bars ensure a smooth 
travel of the drive strands of the chain as they approach 
the sprocket wheels of camshaft 5. On the other hand, 
the tensioning bars, being urged into contact of the 
loose strands by the chain tensioner convert transverse 
movements of the chain into shorter paths of the hy 
draulic tensioning piston so that a desired resilience is 
achieved. The slight bending of the long tensioning arm 
assists in achieving this object. 
While the present invention has been described in 

connection with a certain preferred embodiment, the 
invention is not to be limited thereby, but is to be limited 
solely by the claims which follow. 
We claim: 
1. A chain drive apparatus for a reciprocating-piston 

internal combustion engine of the type having cylinders 
arranged in a V-con?guration above a crankcase and 
which has overhead camshafts driven by a pair of 
chains coupled to the crankshaft, said apparatus com 
prising a tensioning bar for each chain, each of said 
tensioning bars including two arms arranged generally 
at right angles with respect to each other, each of said 
tensioning bars being pivotably mounted to said engine 
by a single lateral bearing lug so as to form a lever, a 
?rst arm of said tensioning bar pressing against the loose 
strand of its respective chain, chain tensioner means 
bearing against the second arm of said tensioning bar to 
vary the pressure of the ?rst arm against said chain, and 
a sliding bar means for each chain, secured to said en 
gine, to guide the driving strand of its respective chain. 

2. The invention set forth in claim 1 wherein that 
portion of said sliding bar and said tensioning bar which 
is located toward said chains is coated with a damping 
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coating selected from the group consisting of plastic or 
rubber material and wherein the fastening lugs of said 
sliding bar and the bearing lug of said tension bar are 
integral therewith. 

3. The invention set forth in claim 1 wherein said 
sliding bars and said tensioning bars are disposed in 
recesses on the outside of the engine housing and are 
supported therein by lateral knobs. 

4. The invention set forth in claim 1 wherein said ?rst 
arm of said tensioning bar comprises a ?rst member 
which is the same as a sliding bar and said second arm 
comprises a bracket secured to said ?rst member ap 
proximately vertically to the longitudinal direction 
thereof, said bracket having a ?rst end coupled to said 
?rst member and a second end contacted by said chain 
tensioner, one of said fastening lugs of said ?rst member 
acting as a bearing lug. 

5. The invention set forth in claim 4 wherein said ?rst 
end of said bracket means is coupled to said ?rst mem 
ber by pin means approximately at the level of said 
bearing lug. 

6. The invention set forth in claim 1 wherein each 
tensioning bar and sliding bar includes a pair of lugs, 
which in the case of said sliding bar are employed as 
fastening lugs to secure said sliding bar to said engine by 
the use of bolts, and in the case of the tensioning bar, 
one of which is used for said pivotable mounting as a 
bearing lug. 

7. The invention set forth in claim 6 wherein the 
bearing lug of the tensioning bar of one chain is 
mounted to the bolt securing the fastening lug of the 
sliding bar employed with the other chain. 

8. The invention set forth in claim 7 wherein said bolt 
used for said dual purpose is secured in said crankcase 
vertically above said crankshaft. 

* * * * * 


